Long-term sexual co-habitation and previous pregnancies are thought to protect against the development of hypertensive disease of pregnancy. In order to test the hypothesis that pregnancies conceived after prolonged exposure to the partner's spermatozoa have reduced rates of hypertensive disease this study examined the outcomes of pregnancies of women who conceived by donor insemination as compared with women who conceived after IVF with partner's spermatozoa. This was a retrospective cohort study of 218 women attending an IVF clinic, 45 of whom conceived by donor insemination and 173 of whom conceived by partner's spermatozoa. Cases were identified from the IVF unit and data were extracted from patients' notes by blinded observers. Results showed no difference between the groups, with 22% of women who conceived with donor spermatozoa and 24% who conceived with partner spermatozoa developing some form of hypertensive disease of pregnancy. Insemination by partner's spermatozoa was not associated with a reduction of hypertensive disease and neither was donor spermatozoa associated with an increased incidence.
Introduction
of women attending the local IVF clinic, most of the women presenting for treatment for subfertility would have been Hypertensive disease of pregnancy is one of the most serious exposed to their partner's semen for a duration in excess of complications, affecting up to 30% of all pregnancies (Knutzen 3 years. They would also mostly be nulliparous and thus at and Davey, 1997) . It is the second most common cause of greater risk of gestational hypertensive disease. The hypothesis maternal mortality in the 1994-1996 triennial report on materwas that those women conceiving by IVF with their partner's nal mortality in the UK (Department of Health et al., 1998) . spermatozoa would have been exposed to its antigens for some The aetiology remains poorly understood, thus allowing little time and should experience a protective effect, whilst those prospect of strategies for prevention. It has been known for conceiving by donor spermatozoa would be immunologically some time that it is a disease which is commonest in first naive to it and should experience increased rates of hypertenspregnancies and also in further pregnancies with a change of ive disease. paternity (Trupin et al., 1996) .
An inverse relationship has been suggested between the duration of sexual co-habitation and the incidence of pregMaterials and methods nancy-induced hypertension (PIH) (Robillard et al., 1994) , A power calculation was carried out to calculate the sample size with rates of PIH in excess of 30% for under 4 months sexual needed to achieve a decreased incidence from 30% to 10% in the co-habitation and rates of below 10% for over 12 months.
rates of hypertensive disease, with an 80% power at a significance Barrier contraception has also been linked to an increased level of P ϭ 0.05 [as based on the data from Robillard (Robillard rate of pre-eclampsia (Klonoff-Cohen et al., 1989) . These The frequency of hypertensive disorders is outlined in Table I . General characteristics of patients studied although it seems that HLA antigens are present in the seminal plasma fraction of the ejaculate (Singal and Berry, 1972) and Results that these may be adsorbed onto the surface of the sperm plasma membrane. Both IVF unit and maternity unit data were available for 228 pregnancies. During the course of their pregnancies 10 of Since then much research has focused on the immunological theories. Findings have been discrepant in all areas of this these women moved out of the area and were excluded from analysis because outcome data were not available. subject and controversy prevails. The use of barrier contraception prevents maternal exposure to semen and may be There were no differences in the demographics between the partner and donor groups as outlined in Table I . Apart from associated with an increased risk of hypertensive disease. This is suggested by a case controlled study of 115 women with one spontaneous conception the other 227 pregnancies were conceived using techniques that involved washed spermatozoa.
pre-eclampsia, which showed a 2.37-fold increased risk of pre-eclampsia among users of barrier contraception (KlonoffIn the 218 analysed pregnancies there were a total of 163 singletons, 49 twins and six triplets. The distribution of the Cohen et al., 1989) . However combined data on 13 914 pregnancies from two prospective studies of pre-eclampsia multiple pregnancies was 45 twin pregnancies and six triplets in the partner group and five twins in the donor group. The rates showed no association between pre-eclampsia rates and barrier contraception (Mills et al., 1991) . mode of delivery was 51% spontaneous vaginal delivery, 9.5% operative vaginal delivery and 39.5% Caesarean section.
An inverse relationship between the self-reported duration Sexual cohabitation and hypertension in pregnancy (100) 134 (100) 45 (100) 36 (100) 218 (100) A group from Finland (Laivuori et al., 1998) has studied a disease.
There were no significant differences between groups.
The immunological theories of hypertensive disease are also supported by the finding that oocyte donation may be associated with increased rates of the disease. A rate of 25.7% gestational of sexual co-habitation before conception and the incidence hypertension in 35 recipients of oocyte donation versus 4.2% of PIH has been reported in a population of Caribbean women in a control group of 95 IVF patients has been reported in one (Robillard et al., 1994) . In this study the incidence of PIH in series (Hendler et al., 1997) . A group in the UK has studied pregnancies where the duration of co-habitation was under a cohort of 33 women conceiving with donor spermatozoa, 27 4 months was 32%, and the incidence when the duration of with donor eggs and 12 women with embryo donation, and co-habitation was over 12 months was 3%. This would seem compared them with a control group of matched patients to support the theory that immunological exposure to semen conceiving spontaneously (Salha et al., 1999) . They found the protects against PIH.
incidence of both PIH and pre-eclampsia to be increased in The issue of hypertensive disease in pregnancies from donor the group with donated gametes (12.5% and 18.1% respectinsemination has been addressed previously. The outcome of ively), but the background rates of PIH of 2.8% and 584 pregnancies resulting from artificial insemination by donor pre-eclampsia of 1.4% were much lower than that found in was analysed retrospectively by an Australian group, who other studies. Another study of 1552 donor insemination described an overall incidence of pre-eclampsia of 9.3% and pregnancies has reported an odds ratio of 1.4 for the developclaimed this was substantially increased over the expected ment of pre-eclampsia when compared to normally conceived (Need et al., 1983) , although they went on to describe a pregnancies, although the details of the classification of the background pre-eclampsia rate of 7.3% in their institution. A data are not given clearly (Hoy et al., 1999) . Canadian group looked at a total cohort of 81 patients, 44
The total of 218 completed pregnancies for which full with partner insemination and 37 with donor (Smith et al., maternity data could be examined and analysed gives the 1997). They reported three cases of pre-eclampsia in the present study a cohort of patients greater than required by partner group and nine in the donor. A series of 44 pregnancies power calculations. The sample size needed was calculated to following donor insemination has been reported (Perkins, show a 20% reduction (from 30 to 10%) in the incidence of 1993) and no difference was found in hypertensive complications from expected rates in their institution.
hypertensive disease as found in a cohort of Caribbean women calculation, if any difference between donor and partner pregnancy-induced hypertension with duration of sexual co-habitation before insemination existed it would have been detected. This study therefore challenges the evolving theory of sexual Smith, G.N., Walker, M., Tessier, J. and Millar, K.G. (1997) Increased incidence co-habitation.
of pre-eclampsia in women conceiving by intrauterine insemination with donor versus partner sperm for treatment of primary infertility. Am. J.
